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• AIM: approach the interphase control of the 
protein profile alteration during Halva 
processing  

 

•  HALVA 

wash & dry 
roasted 

milling 



Lipids 
47-65% 

FA 
(PUFA/MUFA):  

linoleic  
51-73% 

 oleic 15-37% 
linolenic 0,3% 

20-40% Proteins 

Globuline 

(Helianthinin), Albumine 
AA:Methionin, Cisteine, 

Lisine 

Minerals 3-4% 
(P,K,Mg,Se,Na) 

Vitamins 
E, A, B₁, B₉ 

Organic acids: 
a.Clorogenic 

a.Quinic 





MATERIAL AND METHODS  

Technological flowchart of the 
sunflower tahini 

Flowchart of the sunflower 
samples proteins assessment  



Comparison of the oil extraction methods  



SDS-PAGE 

SDS-PAGE (Laemmli method) 
SDS-PAGE gel analysis with 
QuantityOne® (v4.6.3) (Bio-Rad)  

Roasted – 15 proteins (Lane3) (nH); 18 (IP) (Line 5: Mw:84-13kDa) 
Raw – 21 proteins (Line 4); 11 (IP) (Line 6: Mw:84-13kDa) 



Raw vs roasted sunflower kernel seed proteins separated by 
SDS-PAGE 

Bio-Rad Quantity One Software (Version 4.6.3 for Windows)  



in silico flowchart 
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TagIdent (prediticve proteins) 



UniProtKB 



Raw sunflower kernels - particular proteins 



Common proteins (raw and roasted sunflower kernel) 



Conclusions  

• to develop and optimize a new extraction method that should 
be characterize by the high amount of protein extraction with 
a high purity.  

• integrate the low-cost molecular techniques with in silico 
methods.  
– the bioinformatic tools  predict a set of differentially expressed 

proteins between Halva processing interphases with a potential to 
develop a  interphase control kit with product processing application.  

• proteins identified by in silico approach need to be validated 
in wet experiments.  

• Design of a healthier product (Mallard compounds  
biotechnology processes) 

 



(After: Bastos, 2012 INTECH,www.intechopen.com)  



Possible biological effects of the Maillard Reaction Products (MRPs) and Advanced 
Glycation End Products (AGEs) (Based on Somoza 2005) 

 (After:: Bastos, 2012 INTECH,www.intechopen.com)   

 



AGE-RAGE interaction and its association with atherosclerosis (Based on Hartog et al., 2007)  
(After: Bastos, 2012 INTECH,www.intechopen.com)  



Perspectives  

• The study of the functional capacity of proteins from 
the raw sunflower kernels (expreesion, purification 
and characterization) as new formulation of a 
healthier product (raw sunflower seeds)  
investigate its sustainability to food industry and 
human nutrition.  

• Development of a kit with a set of differentially 
expressed proteins and common proteins  develop 
and validate as an interphase control kit for Halva 
processing.  
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